Abstract. This article determined whether there are links between socio-economic status (SES) and preferences of consumers for different strategies for improving timely and appropriate management of malaria. Ranking of preferences and willingness to pay (WTP) for 5 different strategies for improving the management of malaria in Enugu State, southeast Nigeria were elicited from randomly selected respondents. The results showed that the people were also willing to pay for improved management of malaria, though the levels of WTP was dependent on the SES of the respondents, with the poorest SES group willing to pay the least amount of money. Also, the respondents generally mostly preferred timely and appropriate management of malaria through formal public healthcare system. Hence, to decrease the inequity in malaria management and ensure the ready availability of appropriate treatment to the poorest households, the government should increase the availability and accessibility of publicly owned healthcare services, complemented by community-based health services.
INTRODUCTION
The African Heads of State meeting in Abuja, Nigeria on Roll Back Malaria adopted effective management of malaria nearer the home as one of the strategies for malaria control in Africa. 1 The Home Management of Malaria (HMM) strategy is being promoted for the timely and appropriate management of malaria in sub-Saharan Africa. 2 The major strategy under HMM is to train householders to better recognize and treat malaria. Around 60% of all malaria episodes in subSaharan Africa are initially treated through the purchase of drugs from shops and drug peddlers. 3 These private sellers often lack important knowledge and are influenced by advertising and profit motives. 4 However, an intervention study showed that improving the knowledge of drug sellers improved their prescribing practice. 5 Prompt and effective management of malaria has been shown to be a critical element of malaria control. 1, 6, 7 Treatment is recommended within at least 24 hours, especially for children under 5 years of age, to prevent progression to severe malaria and death. 8 However, the limited healthcare facilities that exist in rural Nigeria make it difficult to provide the required good quality malaria management services. 9, 10 In many cases, there is often lack of government monitoring, making quality healthcare provision all the more limited. 10 Nevertheless, a study has found that many mothers prefer to still seek malaria care for their children in health centers 11 despite the sub-optimal care provision. 12 Little is known about the link of socio-economic status to consumers' preferences and levels of willingness to pay (valuation of benefit) for the different strategies for malaria management that exist. Knowing the level of valuation of benefits of different malaria management providers, can aid in improving product, price, distribution, and promotion. 13 Strategies that have been suggested to be useful for providing timely, appropriate, and potentially equitable management of malaria within communities include health education to mothers 14 ; training of shopkeepers 5, 10 ; and the use of village or community health workers. 15, 16 However, they are all biomedical determined needs and solutions could be at variance with what the communities really prefer and want.
The ability for successful and sustainable disease control programs depends very much on "listening to the people". 17 Unless the interventions are geared towards satisfying the preferences of the communities, their success and sustainability to achieve the bio-medically determined aims would be in doubt. It is better to determine consumers' preferences and needs and use the information to guide program design because imposed programs invariably fail as they reflect professional views and may not meet the priorities and aspirations of communities. 18 It is also important to ensure that strategies that are implemented to improve the management of malaria are equitable and hence, available to the poorest SES groups, because the poor people bear a disproportionate burden of the disease and have poor health-seeking habits. 9, 19 Important socioeconomic differentials exist in access to malaria interventions, increasing the vulnerability of the poorest. 20 Health inequities are also associated with intra and inter community socioeconomic differences 21 and malaria is recognized as a disease of poverty and it can depress economic growth. 22 This article presents findings that are important for understanding the value of benefits that people attach to the different providers of malaria management as well as the potential demand for the different providers. The article also shows how the information could be harnessed for wide-scale and equitable timely and appropriate management of malaria. Hence, it shows the peoples' preferences for different strategies to improve timely provision of appropriate management of malaria, their ranking for the preferred strategies, as well as their level of valuations of benefits for the strategies and whether such are dependent on their socio-economic status.
RESEARCH METHODS
Study area. The study areas were 3 malaria hole-endemic communities (towns) in Enugu State, southeast Nigeria, namely Nachi in Udi Local government area (LGA) plus Inyi and Oji-river (Oji) in Oji-River LGA. Oji was the local government headquarters, whereas Nachi and Inyi were not. Oji is a semi-urban area, whereas the other two sites were rural areas. Each town has a population of at least 20,000 people, with majority of the residents being either subsistence farmers or small-time traders. Each town is composed of at least 7 component villages and is an autonomous unit headed by a traditional ruler called "Igwe", who is assisted by a cabinet of traditional ministers.
Oji has a government-owned general hospital and a primary healthcare center, together with private hospitals/clinics to complement the public providers. There is a comprehensive health center and a primary health center is Inyi, whereas Nachi is devoid of the presence of any public healthcare provider. Patent medicine stores, itinerant drug providers, and numerous herbalists abound in these towns. The major malaria vector in these towns is Anopheles Gambiense, while Plasmodium falciparum causes more than 90% of all malaria cases.
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Sampling. Multi-staged sampling was used to select the respondents. In the first stage, 4 component villages were selected from each town. Then a listing of households in each selected village was undertaken to produce the sampling frame. Using the household lists as the sampling frame, 370 households were selected from each community using simple random sampling. In each selected household, one woman (primary caregiver) or in her absence, male head of household was interviewed using a pre-tested questionnaire. An adequate sample size for the study was based on an average malaria incidence rate of 10-15% in Enugu state, 23 95% confidence level, and 80% power was a maximum of 300 respondents in each community. However, to control for refusals and incomplete questionnaires, 370 respondents were selected and approached for interview in each community or question format group as the case may be.
Determination of preferences and elicitation of willingness to pay. The preferences were determined using contingent ranking of different interventions and the strengths of preferences determined using the contingent valuation method by eliciting peoples' maximum willingness to pay (WTP) per full treatment from the different interventions. The interventions presented were: the use of community health workers; education to mothers to improve home treatment; training of patent medicine dealers; improving the quality of services in the government-owned general hospitals, improving the quality of services in government-owned primary healthcare (PHC) centers; and treatment in private hospitals/clinics.
The contingent valuation method (CVM) was used to value benefits, through the elicitation of respondents' maximum willingness to pay (WTP) amounts of money for different healthcare providers. [24] [25] [26] The CVM is a survey-based approach for eliciting the value that people attach to goods and services by determining their maximum WTP for the good or service in question. Proponents of the CVM have argued that it is a valid method for eliciting consumer choices, 24, 27 whereas some people have argued against the CVM because they feel that stated WTP is a poor indicator of actual WTP 28, 29 with identification of bias. [30] [31] [32] However, many studies have shown that the CVM is an acceptable and valid method for eliciting WTP. 27, 33, 34 Scenarios describing the attributes of the different interventions were presented to the respondents before asking them to rank them in order of preference. A visual aid in the form of a multi-colored ruler was used to help the respondents to rank their preferences. All the respondents were asked to rank their preferences for all the different interventions. The ruler progressively increased in size from 0-10, to illustrate the magnitude of different ranks to the respondents. The respondents were encouraged to consult their spouses before stating their maximum WTP. The bidding game, which is a CVM question format, was used to elicit WTP. The rankings were first determined before WTP was elicited.
Data analysis. Principal components analysis (PCA) was used to generate a household socio-economic status (SES) index 8 that was used to investigate the equity implications of the findings. Information on ownership of a radio, bicycle, motorcycle, motorcar, refrigerator, together with the weekly household cost of food was used to generate the index. The SES index was used to divide the households into SES tertiles (3 groups), which were then used to determine the equity implications of WTP (demand) for different malaria management strategies. The 3 SES groups were: the highest SES group (Q3) or least poor; middle SES group (Q2) or average; and lowest SES group (Q1) or most poor. We decided to use 3 SES groups instead of the more widely used quintiles or quartiles because the socio-economic class differences in the rural communities are not very dispersed in the study sites because of similar income generation activities at that level.
The decisions and strengths of preferences were disaggregated into SES tertiles to determine whether there are socio-economic differentials in the responses. The ordering of the interventions was randomized across the survey to limit ordering effect in the valuation. Tabulations, testing of means, non-parametric tests and appropriate econometric models for tests of validity were the data analytic tools. 2 analysis for trend was used to determine the statistical significance of the differentiation of the dependent variables into SES tertiles. Tests of theoretical validity of the estimates of WTP were assessed using ordinary least squares (OLS) multiple regression analyses, with the log transformed levels of WTP being the dependent variable. The monetary results were expressed in the local currency, Naira. Note that 130 Naira ‫ס‬ US$1.00.
RESULTS
Socio-economic and demographic characteristics of the respondents and their households. The description of the respondents and their households is presented in Table 1 . The number of questionnaires that were complete and acceptable for data analysis in the 3 groups of respondents was 356 in Inyi, 346 in Oji-river (Oji) and 323 in Nachi. Most of the respondents were females and they were either the wives or representatives of the household heads. Majority of the respondents from Oji had some level of formal education, whereas the reverse was the case in Nachi, while Inyi was 50%. The average age of the respondents ranged from 39 years in Oji to 52 years in Nachi.
The household food costs were highest in Inyi, whereas the least household food costs were incurred in Nachi. Radio sets were the commonest household movable asset owned by households while motorcar was the least common asset owned by households. Most households from Oji owned refrigerator probably, because the community houses a thermal power station, and hence the residents enjoy regular supply of electricity. There was an even distribution of households into 3 socio-economic status (SES) groups in the 6 study groups. Table 2 describes the breakdown by socio-economic status (SES) group of the variables that were used to develop the SES index. The table shows the level of 'validity' of the SES index because if the variables that made up the index clearly show differentiation across the SES groups as expected, then most likely, the SES index will show valid SES differentiation of the focal variables. Table 2 clearly shows that the poorer the household, the lower the level of food costs, which is the proxy of income in this study. The other variables also show statistically significant differentiation across the 3 SES groups, with the ownership of all the assets being least common among the poorest SES and the least poor SES being most likely to own all the household assets. Preferences for improved management of malaria. In Oji and Inyi, the majority of the respondents felt that improving the quality of malaria management in government-owned facilities was the best way to appropriately manage malaria in a timely manner. However, respondents from Nachi felt that the use of community health workers is the best strategy for improving the management of malaria. Education to mothers was the second preferred strategy in Oji. Overall, most people did not perceive that the use of private clinics and training patent medicine dealers were good strategies for improving the management of malaria in their communities. Also, in general, the most preferred strategy was management in government general hospitals, followed by community health workers and education to mothers.
There were very few statistically significant socio-economic status (SES) differences in the preferences for provision of improved management of malaria in the 3 groups (Table 3 ). In Oji, the preference for improving the quality of management in government-owned facilities was more with the better-off SES groups (P < 0.05). The least poor SES group also mostly preferred receiving treatment in health centers. Surprisingly, the highest numbers of respondents that preferred use of private health facilities in Oji were from the 'most poor' SES group.
Contingent ranking of different methods for improving malaria management. The strategies with the highest ranks in Inyi were improving the quality of malaria management in government-owned general hospitals and health centers. In Nachi, the highest ranks were for the use of community health workers, followed by the improvement of the quality of management in government-owned general hospitals and health centers. However, in Oji, the highest ranking was for education to be given to mothers to improve home management, followed by improved quality of management in governmentowned general hospitals and health centers.
There were many statistically significant socio-economic differences in the contingent ranks in the 3 groups (Table 4) , although the relationship between socioeconomic status and the ranks were not in constant linear direction in some of the cases. The highest levels of occurrence of socio-economic differentials were found in Inyi, Oji, and Nachi. In Inyi, it was only the use of community health workers that was not statistically significantly differentiated along SES groups (see Table 4 ). In the remaining strategies in Inyi, the ranking of the better-off SES groups were higher, although the only linear finding was with respect to training of patent medicine dealers. Similarly in Oji, the least poor SES group gave the highest ranks followed by the average SES group to improvement of quality of management in public primary health centers and use of community health workers, whereas the average SES group, followed by the least poor SES group gave the highest ranks to improving the quality of management in general hospitals and education to mothers. However, in Nachi, the most-poor SES group gave the highest statistically significant ranks for the improvement of quality of management in public general hospitals and training of patent medicine dealers.
Willingness to pay for different providers. Majority of the respondents in Inyi and Oji were willing to pay for improved quality of malaria management in public general hospitals and this was followed by WTP for management in primary healthcare centers in Inyi and Oji (Table 5 ). In Nachi, the ONWUJEKWE AND OTHERS majority of the people were willing to pay to receive treatment from community health workers. Overall, the least proportion of decisions to state a positive WTP was to receive treatment from trained patent medicine dealers. The levels of WTP matched the decisions to state a positive WTP (see Table 5 ). This means that healthcare provision strategies that had a majority of people that were willing to pay positive amounts of money also had the highest levels of WTP. For instance, it was seen that mean WTP for improved quality of services in public general hospitals, when compared with WTP for other healthcare provision strategies was the highest in Inyi and Oji and the figures were 523 Naira ($4.02) and 374 Naira ($2.88) in the two communities. In Nachi, the highest mean WTP was for treatment by community health workers at 564 Naira ($4.34). In general, the better-off SES was more willing to pay than others and also stated higher levels of WTP for malaria management (Tables 6 and 7) . However, in some of the cases in which there were statistically significant differentiations of WTP according to SES groups, the finding was not monotonic. Many variables explained the individual WTP in the multiple regression analysis, although not uniformly across the 6 study groups and 5 malaria treatment options. The key results are presented in Table 8 . Socio-economic status was statistically significant with respect to WTP for patent medicine dealers in Oji and WTP for community health workers in Inyi. All in all, all the regression analyses were statistically significant and on the average, they explained more than 40% of the variations in WTP as inferred from the adjusted R-squared.
DISCUSSION
From the examination of the ranking of preferences, one could argue that improvement in quality of treatment in public facilities and use of community health workers are the interventions that would mostly improve equity in the management of malaria. The other strategies could still be used as adjuncts, but the greatest efforts and resources should be channeled into the improvement of the number, access to, and quality of malaria treatment services in public facilities. Improving the quality and performance of the public healthcare facilities was same strategy that was used in countries of Southeast Asia where malaria has been successfully controlled 35 and it is the best method that should be applied to the study communities, Nigeria, and in sub-Saharan Africa.
The peoples' preferences for improved management of malaria could imply that people feel that it is the obligation of government to provide malaria treatment services. On the other hand one could also argue that people are more confi- dent of the services that are provided in public facilities in two of the communities since there is potentially better quality control, more formally trained staff, and more regulation of services there. However, it was also found that people were quite willing to pay for services of patent medicine dealers and community health workers in the study area without public health facilities (Nachi). Nonetheless, the reasons for some of these findings were not explored in this study and would be better explored using qualitative research methods in future studies. Understanding the reasoning behind consumers' The preferences of the people could be understood from the background of the facilities that are currently available in their communities. In Inyi and Oji where there are many existing public facilities and where the people are used to attending these facilities, the improvement of the quality of services in those facilities was the most preferred strategy for managing malaria. Conversely, in Nachi, which has no existing public health facility, the major preference was community health workers and trained patent medicine dealers. The finding that the least proportion of stating a positive WTP was for receiving treatment from trained shopkeepers and patent medicine dealers in 2 of the communities that have public health facilities could imply that previous experiences have taught the consumers to distrust this set of providers and consumers probably believed that no amount of training would lead to the provision of improved quality of services.
An approach for improving the management of malaria and to ensure equity may be to concentrate on scaling-up the strategies that were given high ranks by the most poor and average SES groups. The examination of the SES differences in the ranking also gives a guide about the management provision strategies that would be relatively improved to improve the level of equity in malaria provision and consumption. The implication of the contingent ranking of different methods for improving malaria management is that for demandresponsive malaria management services to be instituted, the delivery of services would be best undertaken through public health facilities. However, resources permitting, it should also be important to improve the quality of all or most malaria management services in the communities so as to complement one another. These may also help to improve the home management strategy for malaria. 1, 36 It is reassuring that the results of elicitation of WTP very closely matches the other results on preferences and contingent ranking earlier presented and this is a strong pointer to the validity of the results. The similarity of the results is a strong indication of the convergent validity of the results implying that the elicited WTP are accurate and could be used to inform policy and practice directions for improving malaria management, computing cost-benefit ratios of the different strategies, estimating potential demand, and for pricing policies. The results are apparently valid because the ranks closely mirrored the preferences. Thus, the scenario and visual analogue that were used to elicit the contingent ranks were understood by the people and could be used in similar studies and this shows that the CVM could be used to elicit valid community preferences for healthcare. 25 It was interesting to find that in all provider groups, SES was positively related to WTP, amplifying the earlier results that as SES increases, level of WTP also increases. 25 The overall finding that stated WTP depended on SES (or ability to pay) has been documented in previous studies. 12, 16, 26, 27 The finding that some of variables that explained the individual WTP did not have uniform effect across the study groups and 5 malaria management options, may imply that the nature of the different treatment strategies in the different study groups influenced the valuations. It has been found that patterns of treatment choice may be related to the perceptions of service quality. 20 Nonetheless, the finding that many variables explained WTP could be used to argue that the findings were valid. Some of the findings with respect to the signs of the coefficients corresponded to hypothetical expectations, whereas some did not. For instance, the positive relationship of education with WTP in instances in which the relationships were statistically significant accorded with prior theoretical expectations, whereas in instances in which the relationship was non positive, it ran counter to theoretical expectations.
In conclusion, to decrease the inequity in costs of treatment and ensure the ready availability of appropriate treatment to the poorest households, the government should increase the availability of formal healthcare services for the provision of near and appropriate treatment of malaria. This strategy would decrease the financial costs (especially transportation) and maybe non-financial costs of seeking care for management of malaria and other illnesses. However, because it might not be possible for the government to construct many new health centers because of budgetary constraints, formal community health workers could be trained and planted within the villages. The community health workers should be trained and based within the communities. They should become the lowest level of primary healthcare delivery and should be paid monthly salaries.
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